Abstract: This paper examines four possible climate change-related security risks that emerged from an international game and scenario-planning session held in Delhi, India. Specifically, we discuss how climate change may increase nationalism and policies of internalization in developed countries; the impact of large-scale, climate-induced migration on a country's international policies, economic situation, and defining cultural attributes; the competition for limited resources as a source of friction and the impact on policies and international relations; and the potential for an emerging disparity between regions over the consensus and control of climate change-related technologies.
To manage these risks, we must assess them not only from an environmental standpoint but also from social, political, and security standpoints. Over the past year and a half, the United Kingdom's Foreign & Commonwealth Office (FCO) held multiple meetings and compiled a 2015 report, Climate Change: A Risk Assessment, to better understand the risks associated with climate change. In the assessment, the FCO touches on the environmental, social, political, and security risks associated with climate change. 1 In support of the assessment research, FCO, partnered with the Skoll Global Threats Fund (SGTF), asked CNA to provide analytical support for an assessment of risks precipitated by climate change. To do this, we designed and executed a game and scenario-planning session that explored the effects of climate change on global security and economic prosperity. Our conclusions speak both to the interplay between climate change, security, the economy, and international and domestic politics as well as the use of interactive tools and methods to maximize innovative and imaginative thinking.
In this article specifically, we briefly discuss the benefits of using gaming and scenario planning for our approach, and we describe how we refined the climate risk event during a test run.
2 After summarizing each of the four games, we conclude this report with a discussion of our four major findings in the order of most to least prominent:
1. Climate change may trigger increased nationalism and policies of internalization in developed countries. 2. Large-scale, climate-induced migration and displacement may impact a country's international policies, economic situation, and defining cultural attributes. 3. Competition for limited resources may increase as a source of friction and shape policies and international relations. 4. The consensus and control of climate-related technologies may result in an emerging disparity between regions, as not all countries view these technologies in the same way, and there is little framework for their use or management.
Moreover, we made two interesting observations of participant behavior during the event. One of the more interesting observations from the game was a tipping point that emerged midcentury, when climate change began to make country players selfish, more insular, and more willing to take risks to preserve the status quo for their nations. From the scenario-planning session, participants discussed two potential shifts in governance: the potential disaggregation of the European Union and the possible emerging role of private corporations in climate-related decision making. 
Using Gaming and Scenario Planning for Decision Making
Understanding what the next century may look like is especially challenging because of the volatility of human behavior and decision making: both of these elements can be unpredictable. Games and scenario-planning tools, however, are designed to help better understand human behavior and decision making. These tools can help to (1) reveal the processes behind decision making, (2) understand what types of decisions could be made, and (3) understand the impact of those decisions and how different decisions could lead to different impacts. By using both tools, we can generate what the future could look like, or even what different futures could arise, even if we cannot precisely predict the future. In this event, we combined games with scenario planning to increase the depth of participants' experiences. In the scenario-planning exercise, individuals drew on what they learned in the games to influence and extend their consideration of other scenarios and other futures.
By having players participate in a complex game where they interact with each other and possible future outcomes, they begin to understand some of the key drivers, relationships, and decisions that might be encountered in the future. If senior, high-level individuals with government experience are playing the game, they bring an increased realism to those decisions and relationships. Games place the participants in the future, where they learn how they would adapt and act to new situations. Scenario planning can further extend gaming's reach by allowing participants to examine multiple possible futures simultaneously.
Neither gaming nor scenario planning can predict the future, but gaming can immerse players in a mutually constructed future that is based on analysis and research. The evolution of players' reactions and actions during the course of the game is, in fact, a simulacrum of how leaders might react in a given future. Scenario planning allows players to incorporate these feelings and reactions into considerations of a variety of expanded scenarios. Players accept or reject those scenario elements based on their experiences in the game.
How Does This Affect the Way We Think about Climate Risks?
The combination of games and scenario planning allowed for an expansive experience for the players. Players had to think deeply about how they would react to the effects of climate change in terms of one possible future, and then apply that thinking to many possible different futures, including the long future. Understanding the long future is valuable for both understanding larger climatological, economic, and social processes, as well as how leaders might react and adapt to each other over longer periods of time. Games give players a chance to experience all of these variations, which can change the way they Examining Long-Term Climate-Related Security Risks MCU Journal think about the future. One thing that games are capable of doing is identifying those ideas and actions that players may not have considered as possibilities before the game. In our games, players identified several unintended consequences and possible social behaviors that were unexpected prior to the start of the game. Players then had the chance to discuss and reinforce those consequences during the scenario-planning phase.
Can Games Predict the Future?
This is an interesting and controversial question. At some level, computer simulations often claim that they can predict a future from a set of inputs. Physical systems-for example, a molecular dynamics model-can be used to run time forward or backward for a set of physical conditions and parameters. But, computer models fail in large-scale, long-time predictions because they often fail to incorporate the element of human free will in their calculations. People can be perverse, and as modern economics shows, not necessarily behave like rational actors when making decisions.
Games allow us to incorporate these irrational, human elements into an assessment of the future, allowing us to understand what patterns may develop and how our decisions might be affected by and affect these future patterns. Future decision makers can reference these game experiences when they see familiar patterns occurring and either steer clear of potentially bad outcomes or move toward good ones based on what they learned in the games. This matters for climate risk because, while we can run models and simulations to understand future climate events given various emissions scenarios, understanding how people may react to the consequences of various actions, or inaction, is much more challenging.
Our games showed several important reactions that are likely to carry into the future; for example, we saw the following player behaviors emerge. First, there was a tendency not to engage in large-scale, global conflict between peer competitors. 4 Instead, small-scale skirmishes and fights over less developed regions occurred in the game. Second, technologists advocated the use of geoengineering as climate effects became more pronounced.
5 And third, we witnessed global fatigue with failed states and migrants emerging in the game. 6 The players saw this as driving increased xenophobia and closure of borders. We could argue that we are already seeing harbingers of the events that emerged during our games. These elements will not necessarily emerge in simulations or computer models, but clearly depend on the feelings and actions of real people making decisions. That is what games can tell us about the future: not what it will be like, but how individuals might react to it. Schkoda, Cuan, and McGrady 
Game Design
The first day of the two-day event was dedicated to the game, and was designed as a strategic role-playing game that looked at the interactions between the climate, the economy, and conflict from 2015 to 2115. In strategic games, player decisions strongly influence the direction and outcome of each game. In this game, actions taken by players determined the emissions pathway for the game. In role-playing games, each player is assigned a role that determines the kinds of decisions that the players can make in the game. 7 One of the key design requirements was that players could alter their emissions pathway to affect global environmental conditions. We wanted to avoid a predefined trajectory that was isolated from the players' decisions; therefore, the game design factored the players' behavior and investment decisions into each turn's climatological conditions. 8 To provide sufficient flexibility for the players, we allowed them to take actions that were not in the formal rules of the game. In those cases, players worked with the game controller to determine how the action fit into game play. 9 Each of the four games was composed of six players who represented China, the European Union, India, Russia, the United States, and the region of Southwest Asia. These areas were selected because of their projected demographics, wealth, military strength, and climate impacts. Players were grouped based on their background and subject matter expertise.
To cover 100 years in one day of game play, each turn represented 10 years, meaning that events resulting from player actions, climate change, temperature increases, and sea-level rise had to be significant enough to register on the world or national decadal economic, military, or population scales. Costs had to be in the hundreds of billions and lives lost in the hundreds of thousands to millions to cause a significant change. Some events, while devastating, do not meet these thresholds; for example, the effects of a super typhoon, such as Typhoon Haiyan (2013), would barely affect the decade's gross domestic product (GDP) or population. 10 The 2004 Indonesian tsunami and the 1986 Chernobyl disaster are examples of events that would register at this scale.
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When a player made a decision, the outcome of that decision was based on several underlying models and mechanics for the economy, climate, and conflict. 12 The abstracted models were based on projected GDP values, regional population predictions, global climatological relationships, and other factors. For projected GDP values, we used and extrapolated data from the Central Intelligence Agency's World Factbook and the World Bank. Regional population predictions were based on the United Nations' population projections. 13 Global climate relationships and other factors were mainly based on the Intergovernmental Panel on Climate Change's (IPCC's) fourth and fifth assessment reports and related research documents.
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In the game, we held technological developments constant between players, player groups, and across time, except in a few cases. We permitted players to make advancements in military equipment and climate technologies, but we did not allow for other advancements, such as flying cars or artificial intelligence. Because we were mainly concerned with the interactions between security, climate, player behavior, and decision making, we assumed large technological advancements in other areas were incorporated into economic growth and would be a major distractor and disrupt game play.
The players were asked to (1) ensure that their countries had enough food and energy to sustain their needs, (2) support their militaries, (3) protect their homelands, (4) decide whether they wanted to invest in climate mitigation and adaptation efforts, and (5) decide which investments were most important to their countries. Possible investments included, but were not limited to, increasing food production, incorporating water stress adaptations, improving civil infrastructure, researching and implementing geoengineering, building military capabilities, and exploiting the Arctic for natural resources. Consequently, player decisions changed the global temperature, sea level, and water variability. 15 In turn, players reacted to the events that were triggered by these changes. Because we ran four simultaneous games, we were able to see how players' decisions resulted in different futures.
In each game, the current state of the world was displayed on a game board (figure 1). The board contained information about global and regional temperatures, represented by red cubes, and regions' food and energy supplies, represented by purple and black cubes, respectively. Counters represented regions' military assets; the locations of migrants, civil unrest, terrorist forces, and insurgents; as well as shortages. In reference to unrest, when countries and regions were unable to meet their food, energy, water, or financial needs there was unrest, which could generate an increase in migrants, terrorists, or insurgents. Migrants could move from region to region and create additional unrest, terrorists could also move and conduct attacks, and insurgents could try to take over areas. Players had to make trade-offs between future investments and dealing with these issues.
Scenario Planning
The second day of the event featured the scenario-planning session. The same individuals who played in the game participated in the scenario-planning session. The participants were, however, placed into new groups to further diversify the discussions. During the main event in Delhi, the scenario-planning session was composed of two scenarios: one for the period between 2015 and 2045 and the other for the period between 2045 and 2075. Each scenario included the following:
• global temperature ranges, extreme world-wide climate events, sea-level rise, and global food availability • the regional effects of these factors on China, Europe, India, Russia, and the United States • a summary of the major climatological conditions in other key parts of the world
The primary goal of the session was for participants to explore lowprobability, high-impact risks; therefore, we presented them with global temperatures at the upper end of current predictions and extreme climatological conditions. 16 Based on these environments, we asked participants to consider the types of events that might be unlikely but would have a severe impact on human security. This forced participants to consider the biggest risks, not just the most likely ones, and thus to think outside their normal comfort levels.
For these sessions, the participants-a mix of scientists, diplomats, security experts, and retired military personnel-were organized into four discussion groups of six. Each group had a moderator. By creating an environment for multidisciplinary discussion between different types of experts, the participants learned about climate change risks outside their areas of expertise. At the end of the session, each group compiled a list of the risks that they felt were the most significant to human security. The moderators presented each group's findings to the rest of the participants. Afterward, the floor was opened up to everyone to submit their final thoughts on both the event and any outlying issues.
Washington, DC, Test Run
As mentioned earlier, we tested the game and scenario-planning sessions before the main event to refine the game materials, player roles, and climate scenarios. 17 Because of the test run, we were able to refine the game for faster and more fluid game play, thus increasing the turns played. Originally, the game materials included pages of investment options and required players to execute many numerical calculations during every turn. These detailed materials and calculations overwhelmed the players and slowed game play. To raise the game to a strategic-level, decision-making game and limit managing minute details, we incorporated these calculations into the game model and mechanics and provided players with fewer investment options.
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The test run game was comprised of seven players: China, the European Union, India, Russia, the United States, a "rest of world" player, and a "stateless" player. The rest of world player managed 15 different regions, most of which required minimal attention. The Southwest Asia region, however, required more management than the other regions; therefore, we eliminated the rest of world player and created a Southwest Asia player for the main event in India. Collectively, all of the players supervised the stability of the remaining regions during the main event.
In the test run, the stateless player held two roles simultaneously: global business player and terrorist player. As the global business player, this individual represented global capital and services. He or she could purchase food and fuel from the other players, warehouse it for later use, and provide food, fuel, and financial loans to players in need. This mechanic, however, further complicated the numeric calculations being made by the players without adding a great deal of insight. As a result, we decided to eliminate the global business player role. The terrorist player represented anarchy and disruption around the world. As unrest developed in countries, this individual could move terrorist forces and conduct attacks. We determined, however, that the level of global unrest around the world did not require a dedicated player, so the game controller assumed the terrorist player responsibilities.
Lastly, we adjusted the climate scenarios for the scenario-planning session. In the test run, we presented players with three different climatological scenarios. The first two scenarios were similar to the ones described above, but the third scenario included temperature increases of 6 -7 degrees Celsius from today's temperatures to the period from 2075 to 2105. We found the third sce-nario exceeded the participants' imaginative abilities. In addition, there is little scientific data on the state of the world at these temperatures to provide useful conclusions. Overall, the test run proved useful in developing and refining our game and scenario-planning sessions. It helped us to eliminate the unnecessary portions of the event, better concentrate on the interactions between key players, and as a result, better understand the impact of climate on human security.
Game Play
In this section, we briefly summarize each of the four games that were held in India. Specifically, we identify some of the main themes that emerged and how the players interacted with each other. Players for each game were divided based on their backgrounds and expertise. Individuals in Game 1 had strong scientific backgrounds, while Games 2 and 4 were composed of individuals with various military backgrounds. Players with diplomatic experience were assigned to Game 3. Recall that, by design, player decisions drove the progression and direction of the game. As each group of players made decisions, every game went in its own direction and highlighted distinct insights despite the fact that each set of players had the same set of options to choose from when making their decisions. Full analysis on these insights is provided in the later sections.
Game 1: Mutually Beneficial Mitigation
Game 1 play was characterized by the desire to eliminate unrest among the players, with the goal of reducing carbon emissions by heavily investing in energy alternatives, and by deciding to implement geoengineering techniques. At the start of the game, there was a mutual understanding among the players that any food shortages, clean water shortages, and unrest must be mitigated immediately. This agreement applied to each player's domestic situation as well as the rest of the world. In this vein, players representing China, the European Union, Southwest Asia, and the United States devoted resources to regions in need, including the Andes, Indonesia, Mexico, and parts of Africa. 19 The players felt especially responsible for regions in their spheres of influence that posed a threat to domestic stability; for example, the player for the United States frequently stopped unrest and provided food to the Andes region because of its geographic proximity and availability of natural resources to satiate the United States' energy needs.
The players representing China, the European Union, and the United States led the climate negotiations in Game 1. Each player agreed to invest in energy alternatives with a target of reducing emissions by 30 percent in each of their respective countries through alternative energy by the midpoint of the game. Those countries easily achieved this goal. The Southwest Asia and India players attempted to meet this target, but unexpected events overtook their ef-Examining Long-Term Climate-Related Security Risks MCU Journal forts. Because the India and Southwest Asia players demonstrated a good faith effort, the China and the United States players provided funding to help them meet their respective targets. The Russia player purposefully spurned all climate mitigation and adaptation efforts and instead built up the country's military. During the midpoint of the game, the Russia player allowed domestic food shortages and unrest to emerge because the player wanted to spend additional money on offensive military assets in an attempt to instigate conflict with the China player over border disputes. Since this conflict did not escalate to war, the Russia player was left with a large number of internal issues to resolve. Despite the Russia player's attempted aggression toward the China player and lack of compliance with the international emissions reduction agreement, the United States player and others assisted the Russia player with their food shortages and unrest. Throughout the game, the players consistently approached unrest with a compassionate attitude and willingness to help others.
During Game 1, players honed in on the consequences of using new technologies. Implementing geoengineering, specifically stratospheric aerosols, significantly changed the global emissions path, thus changing the frequency and severity of climatological events. This reduction in climatological events allowed players to concentrate on other issues. Early in the game, the United States player proposed geoengineering to further reduce emissions with the support of the China, European Union, and India players. In contrast, the Russia and Southwest Asia players strongly opposed these efforts. Specifically, they protested the unknown risks and the potentially negative consequences. 20 While these objections were considered by the other players, the United States player went forward with implementation, as the Russia and Southwest Asia players lacked the necessary resources and relative power to stop the United States player. This disagreement spurred a discussion about the implementation of new and unknown technologies (i.e., who has the right and ability to implement them as well as who can deny implementation).
Game 2: Eventual Forced Cooperation
Relative to the Game 1 players, the Game 2 players were generally not coordinated or cooperative in eliminating unrest and mitigating climate change. The players largely focused on their domestic natural resources, military, and economic growth. The China, India, Russia, and Southwest Asia players saw themselves as developing countries that needed to organize their domestic affairs before they could make foreign aid investments; for example, the India player felt they had to achieve near-peer military parity with the China and Southwest Asia players before they would invest internationally. Similarly, the China and Russia players built up their militaries and domestic resources. The China player acquired an amphibious task force and invested in food production for China's growing population. The Russia player reinforced their domestic infrastructure. Lastly, the Southwest Asia player developed a robust desalination capability to generate water and greater food production capabilities to offset future food insecurity.
There were some exceptions to this behavior. The European Union, India, and United States players mitigated unrest outside their borders; for example, the European Union player deployed their military to North Africa to alleviate unrest and contributed foreign aid to other countries to develop their renewable technologies, primarily in nuclear energy. The United States and India players also invested internationally, but it was limited to their spheres of influence and still supported domestic goals; for example, the United States player quelled instability in Mexico, partly to prevent the unrest from spilling over the border. This effort was prioritized over instability in North Africa. The India player limited India's international efforts to fighting terrorism and unrest in Bangladesh and Pakistan. Given this lack of international cooperation, global instability and climate effects eventually overwhelmed individual players and forced all the players to cooperate.
This cooperation only occurred when climate change events reached a tipping point that had simultaneous impacts on multiple regions. Early in the game, only a few players decided to invest in climate mitigation and adaptation efforts. The India player invested in nuclear energy, but without consistent climate mitigation efforts from all the players, these reductions were insufficient to offset global emissions. Consequently, global temperature continued to rise in the game, forcing later cooperation. To combat the rising global temperature, the European Union player proposed geoengineering to prevent worsening conditions and offered to sponsor the effort. This proposal and the level of global instability were sufficient for the other players to agree to geoengineering. Moreover, injecting aerosols into the stratosphere required continuous investment and monitoring to avoid backsliding into dangerous global temperatures. To avoid this outcome, all the players began to contribute financial resources. Unlike the players in Game 1, Game 2 players only pursued global climate change mitigation when they faced an existential threat.
Game 3: Aggressive Self-Interest
Takeaways in Game 3 were comparable to those in Game 2, but differed drastically from Game 1. Similar to Game 2, the players in Game 3 prioritized their national security efforts, GDP growth, and resource security above global cooperation. The global cooperation that did occur centered on global shortages and climate change. At the start of the game, the United States player suggested that each player contribute a portion of their financial resources (based on economic wealth) to combat global food, fuel, and financial shortages. There were Examining Long-Term Climate-Related Security Risks MCU Journal disagreements, however, about financial contributions and domestic issues. The China player wanted larger contributions from the United States player, which was echoed by multiple players throughout the game. In addition, the other players rebuffed the Southwest Asia player's request for help when their country suffered from food shortages. The other players viewed the shortages as a domestic issue that did not warrant global assistance even though the Southwest Asia player participated in the United States player's proposal to combat global shortages.
Despite these efforts, unrest and shortages spread throughout the world. Some players placed trade restrictions on food and fuel exports in order to fulfill domestic consumption, forcing the European Union and the United States players to either pay off the shortage or allow unrest to emerge. Eventually, the China player retracted their commitment to prevent global shortages because they did not believe the investments were benefiting their country's economy. Since the Southwest Asia player did not receive assistance with food shortages, the player declared that they intended to invade North Africa for natural resources. This threat caused the other players to verbally agree to mitigate future unrest and food scarcity issues, but ultimately, most players ignored unrest until it posed a proximate threat to their country's borders.
The players also disagreed about global climate mitigation efforts. The United States player proposed that each player set emissions reduction targets based on their GDPs, a proposal which was rejected by the other players, especially the India, Russia, and China players. Instead, each player determined his or her own emission targets. Although the European Union and United States players invested in emission reductions, their reductions were not enough to slow the rise of the global temperature.
Throughout the game, the Russia player was internally focused on the military instead of on the larger global concerns broached by other participants. Similarly, the China player invested in domestically beneficial areas, such as GDP and military growth. These investments eventually triggered an arms race that caused other players, such as the United States, to reallocate funds toward their military programs and homeland security rather than climate mitigation and adaptation efforts. The players invested in additional task forces and cybercapabilities and deployed forces in anticipation of potential conflicts with rival countries. While the European Union player periodically tried to steer the other players toward global stability, the effort was ultimately unsuccessful because of the arms race. Food shortages, migrants, terrorists, and insurgencies began to quickly grow and spread. This consistently uncooperative attitude defined Game 3, setting it apart from Games 1 and 2. Aggressive self-interest, in the end, lead to greater, more intractable problems. Schkoda, Cuan, and McGrady 
Game 4: Domino Effect of Military Actions
Game 4 largely mirrored Game 3; many players focused on domestic issues and ignored global unrest and climate mitigation efforts. Similar to all the other games, the Russia player focused on domestic improvements and generally spurned international cooperation efforts, including climate change mitigation, except when the effort reaped positive benefits for Russia. For example, the Russia player convinced the European Union player to finance Russia's Arctic exploration efforts in exchange for a future fuel-trade agreement.
In Game 4, as the players representing larger countries focused on aggressive geopolitical maneuvering with little concern for stewardship and leadership, players from the smaller countries could not make an impact on climate change. Similar to the Russia player, the China player also focused on domestic infrastructure improvements, particularly food production. Anticipating future food shortages, they hoarded food early in the game and continued focusing on nationalism by building and maintaining military and defense capabilities. In later years, the China player devoted some resources to stem unrest in areas of interest and spheres of influence. For example, the China player deployed military forces to the South China Sea, one of the areas considered within their spheres of influence, to challenge the United States player's presence in East Asia. 21 Unlike the Russia and China players, the Southwest Asia and India players made small attempts to adapt to and mitigate climate change. The Southwest Asia player invested in water stress adaptation, and the India player tried to reduce emissions by investing in renewable energy. Their efforts, however, were quickly negated by the lack of investment in emissions reductions by the players whose countries had emitted greater amounts of greenhouse gases.
While China and Russia's players were focusing their attention on matters that would benefit them, the European Union and United States players initially took on the majority of foreign aid and food and fuel security needs. The other players contributed little to these aid efforts, choosing domestic development over global stability. As the game progressed and the China player continued to make military advancements, the United States player felt the need to match these investments to avoid falling behind. Similar to the progression of Game 3, an arms race emerged. To increase military spending, the United States player revised their foreign aid strategy. Rather than immediately responding to unrest, the United States player waited for the situation to escalate before providing aid. In addition, the United States player deployed forces to the Southeast Asia region in response to the China player's presence in the South China Sea.
Similar to the United States player, the European Union player changed strategies during the game. Initially, the European Union player's actions mim-
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icked Games 1, 2, and 3; the player asked others, especially the China player, to engage internationally through foreign aid and climate mitigation and adaptation efforts. But once the United States player changed strategies, the European Union player became an isolationist who gave up on eliminating unrest and mitigating climate change and acted aggressively toward migrants. Arguably, the European Union player, who had been an advocate for cooperation, climate mitigation, and stability earlier in the game, was forced into this extreme position by the other players' choices. Eventually, Game 4 reflected the characteristics of Game 3.
Unlike the participants representing the larger countries, the Southwest Asia and India players made small attempts to adapt to and mitigate climate change. The Southwest Asia player invested in water stress adaptation, and the India player tried to reduce emissions by investing in renewable energy. Their efforts, however, were quickly negated by the lack of investment in emissions reductions by the players that emitted greater amounts of greenhouse gases. Thus, it became evident that leadership of the larger countries might be a prerequisite to effecting larger stewardship activities.
Findings and Risks
Based on the players' decisions and wider discussion during the scenarioplanning session, we identified four areas where climate change may affect future outcomes in ways that have not been associated with climate change in the past. We organized these findings based on their prominence in the game and scenario-planning discussions:
1. Climate change may trigger increased nationalism and policies of internalization in developed countries. 2. Large-scale, climate-induced migration and displacement has the potential to impact a country's international policies, economic situation, and other defining cultural attributes. 3. Competition for limited resources may increase as a source of friction and shape policies and international relations. 4. The consensus and control of climate-related technologies may result in an emerging disparity between regions, as not all countries view these technologies in the same way and there is little framework for their use or management.
In this section, we discuss each of these findings in detail, first by linking them to player decisions and game play, then by incorporating the points raised during the scenario-planning session, and finally, by stating why we feel there is a risk associated with each finding. Schkoda, Cuan, and McGrady 
Nationalism and Governance
In all four games, policies of internalization surfaced. In each game, at least one player, and up to five players in some games, decided to put forth nationalistic policies when running his or her country or region. These players did this to concentrate on internal problems as climatological conditions worsened. Players who internalized their efforts felt that their national goals, objectives, and citizens were more important than providing aid to regions in need. In one game, the player representing India invested solely in their country's energy, water, and military security for several decades, ignoring the needs of other regions in the world. In multiple games, players representing China refused to provide foreign aid out of concern that they could not satisfy domestic consumption of food and fuel. Other than some of the European Union and the United States players, the remaining players generally demonstrated only two exceptions to nationalistic behavior: (1) support to neighboring countries and (2) support to spheres of influence.
Most of the players representing the European Union and the United States consistently invested abroad through foreign aid and occasionally through military intervention to quell terrorism. In one game, for example, the European Union player deployed military forces to North Africa to fight terrorism and insurgents. In general, the players who offered foreign assistance seemed to limit their aid to neighboring countries or regions within their spheres of influence, especially to nations that could provide resources or other benefits to the main player. In one game, an India player provided foreign aid to stabilize neighboring Bangladesh out of fear of cross-border migration and terrorism. The European Union and United States players also showed favoritism toward neighboring regions and those within their spheres of influence. In one game, a player representing the United States provided foreign aid to the Andes region, citing the region's natural resources and proximity to the United States as the reason for the aid.
The overall trend of internalization was present throughout most games and was exacerbated when the climate worsened. Many of the players had to deal with growing internal instability as climate change and high temperatures affected food and water supplies. In addition, many of the less-developed countries began to slip into a cycle of disruption, which in turn, generated security challenges, an increasing number of migrants, and economic displacement for players representing developing countries. 22 Eventually, the stress from significant climate change, combined with the increasing and incessant demands from failing states, led to a retrenchment among players. In one game, for example, the player representing Southwest Asia originally contributed to international aid efforts but eventually withdrew its support when it faced regional unrest.
Overall, the players in the games attended to their domestic needs first,
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despite the state of the world. As a result, instability that could not be resolved by a single player was a constant factor across all four games. While global stability could have been accomplished through international cooperation and consistent distribution of aid, most players did not turn to traditional, international governance structures to achieve this goal. Participants in all four scenario-planning discussion groups conferred with each other about this potential rise of nationalism and shift in governance, raising concerns about the possibility of needing to change governance structures as a result of added pressures and nationalist policies. Participants highlighted several possible changes to existing governance structures that could occur as a result of the inability of these structures to resolve global challenges: the failure of regional or global arrangements, such as the European Union; the failure of individual states; and the rise of nonstate actors, such as private corporations. In the case of the European Union, multiple participants during the scenario-planning session hypothesized that the stresses of migration, energy, security, and climate impacts could push some countries in the European Union toward policies of nationalism. Participants suggested that such actions would lead to the disaggregation of the European Union. As for possible nonstate actors, participants in the scenario-planning session discussed that private corporations typically operate in their own interests, and suggested that corporations may be one of the biggest influencers of climate-related decisions in the future. In addition, they highlighted the fact that many private corporations employ highly trained security providers.
23 Given how many private corporations combine economic influence and militarylike security, some participants identified private corporations as potential nonstate actors who could rise up as the result of failing states.
Based on game play and the discussions that came out of the scenarioplanning sessions, we saw the potential for climate change to affect the way that countries govern and think about human rights and social justice. We identify these factors as big risks since they are something that people do not anticipate, and they have the potential to lead to additional conflict and suffering. The assumption that a major power, such as China, the European Union, or the United States, will come to the aid of those regions in need may no longer be valid if climate change causes a shift in a country's international policies. Two potential reasons that may prevent them from providing aid to foreign regions are that they may be overwhelmed by the volume of aid required or they may face internal instability. In addition, the emergence of new government structures, resulting from either the failure of global arrangements or the failure of the states themselves, could impact available aid. As the need for foreign aid increases and the number of countries that are able and willing to provide sup-port decreases, difficult decisions will need to be made regarding which regions will receive aid and which will not.
Migration and Displacement
Migration and displacement surfaced in all four games, and these topics were discussed in all of the scenario-planning sessions. In the games, migration and displacement were caused by various factors including, but not limited to, food shortages, water shortages, and financial instability, all of which generated unrest. When there was sufficient unrest in a country, people would migrate. 24 Some examples of migration in the games were people moving from Bangladesh into India, from Central and South America to the United States, and from Africa to countries in the European Union. Climate change contributed to the increase in migration during the games because, as the temperature rose, there was greater food and water insecurity.
As we saw with foreign aid in the previous section, there was little to no cooperation or negotiations between players to resolve migration or displacement. Players whose countries were affected by migration had a decision to make: would they reallocate resources away from national goals or international outreach efforts, seek other means of dealing with migrants, or ignore the issues caused by migrants and allow unrest to spread? 25 Players chose different paths depending on the availability of resources and how they thought their country would react to migrants. The majority of the time, these decisions were made in isolation and without assistance from other players.
Not only did players tend to make decisions in isolation, they vacillated between domestic and international actions based on the needs of their nations. Early in the games, players tended to focus on internal matters before shifting their attention to foreign aid requirements. When outside regions experienced food and water insecurity, and players failed to mitigate shortages, these insecurities led to unrest, which eventually led to migration. This migration then imposed costs on the receiving countries, which had to provide additional food, water, and shelter. Around the midpoint of many of the games, the demands of migrants resulted in the retrenchment and increased isolation of many of the players representing developed countries. This may be the most significant result we saw in the games because it suggests that, as climate change grows more severe, isolation and retrenchment among the richest parts of the world could increase dramatically.
Migration clearly had an impact on the players of the game, and participants in the scenario-planning sessions also broached the issue. They voiced concerns about the potential for unrest and violence caused by anti-immigration sentiments and xenophobia, citing that large influxes of migrants could result
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As a result, we identified migration as a significant security risk since migrants, both internal and external, affect the economics, religion, and politics of their adopted countries. Economically, an influx of migrants increases food, water, and shelter requirements, imposing greater financial burden on the government. As we saw in the games, such pressures destabilize countries because they are often unable to provide services to the increasing number of migrants. We also saw some countries internalize by either decreasing foreign aid or by closing their borders to maintain stability.
From religious and political perspectives, participants in the scenarioplanning session discussed how differing views may lead to the emergence of rogue states, alter the composition of states, or cause a shift in governance. This could result from the actions of migrants themselves or from terrorists and insurgents who take advantage of migration to carry out acts of violence that further destabilize regions and delegitimize governments. These actions could cause a shift in the cultural and social dynamics of a state. Countries with the means to assist incoming migrants, whether through financial aid or opening up of borders, may choose not to do so because they fear internal economic, social, or political instability.
Resource Competition
We identified the competition for resources and the means by which states attempt to meet their needs as a security risk for multiple reasons. First is the increasing divide between the haves and the have-nots. Presently, many countries are resource insecure. Due to climate change, the situation in those countries will likely worsen, leading to further destabilization of states. In comparison, many countries that are relatively resource stable may be less likely to feel severe consequences from climate change. In all four games, meeting food, energy, and water requirements was a major concern for players. In the early stages of game play, resource shortages plagued regions that were already resource insecure. As each game progressed and temperatures increased, more players faced issues related to water scarcity, the availability of arable land, and increasing energy requirements. The idea that already resource-scarce areas will feel the effects of climate change first reinforces the potential for an increasing divide between regions with sufficient resources and those without.
is the potential for negative consequences on countries that depend on global markets to meet domestic needs if the markets fail. Many players chose to internalize to stabilize their countries. In some of the games, players who faced shortages chose to invest in engineered crops, water conservation technologies, and exploiting the Arctic for natural resources (i.e., minerals), but generally, the players were unwilling to share resources. In only one game did players agree to an alliance over sharing resources; however, their mutual cooperation only lasted for a few turns of the game.
The third reason is that the potential competition between countries and regions over natural resources is also a risk. Declining availability of raw materials, food, and water could increase tensions and energy disputes between countries attempting to obtain or fighting to maintain control over these resources. Such disturbances would be comparable to those currently taking place in the South China Sea. Rising global temperatures may threaten food and water resources as well as arable land around the world. Without sufficient resources, there is the potential for state instability and even failure. Interestingly, we did not see any players use military force to invade a region and gain control of the region's resources. In only one game did players come close to outright aggression when those representing the United States and China competed for Brazilian mineral rights to meet domestic consumption. The players chose not to use military force, but did commit substantial financial resources to gain access and control.
Finally, in multiple scenario-planning discussion groups, participants identified the potential for competition over natural resources, both nationally and internationally, as an area of concern and possible risk. They reinforced the issue of the widening divide between the haves and the have-nots that we saw in the game; for example, players closed their countries' borders and were less inclined to provide support to regions in need. Many of the "have" players did not make any attempts to mitigate this widening divide. Participants expressed concern about the limited availability of raw materials, food, and water, which they felt could increase tensions and energy disputes between areas as countries fight to obtain or maintain control over these resources. Participants in the scenario-planning sessions also highlighted the potential for countries in need to rely heavily on markets, particularly food markets, to meet their requirements. They stated that if there were fluctuations in the market or if the markets failed completely, it could result in major repercussions for those states that depend on them for resources. Participants noted that the failure of markets, in combination with the already short supply of resources, could lead to state failure. In real time, these are consequences that should be taken into consideration by nations as they examine their policies regarding climate change, humanitarian aid and disaster relief, and overseas investments.
In response to climate change, we saw two of the four games turn to technology to deal with rising temperatures and greenhouse gas emissions. The two dominant forms of technology across the games were nuclear energy and geoengineering. Both of these perceived solutions come with security risks as discussed below.
In one game, the player representing India turned to nuclear energy to reduce greenhouse gas emissions. The players in this game felt it was a viable alternative to fossil fuels. The European Union player supported the India player's actions by investing in nuclear energy. Unfortunately, as we saw in numerous games, the actions by one or two players were not sufficient to offset global emissions and, as a result, global temperature continued to rise.
The continual rise of temperature and increasing severity of climate change in the games also drove some players toward geoengineering, which one set of players saw as a first choice while most saw it as a last resort. All of them were balancing the perceived risks from geoengineering with the increasing risks from loss of governance, national isolation, and resource depletion (e.g., food, energy, and water). About the time that donor fatigue began setting in, these risk curves crossed and geoengineering became more attractive despite the defined risks that were incorporated into the game. Not all players in the games were comfortable with the use of these technologies, specifically geoengineering, since the costs, benefits, and risks are not well understood. Players with technical expertise, however, felt that the benefits outweighed the risks and they proceeded with implementation in those games.
Questions over the control, use, and implementation of geoengineering also surfaced during the scenario-planning discussions as participants echoed the concerns that had been raised during the games. During the scenarioplanning session, participants were less concerned about the impacts of increased nuclear energy than those attributed to geoengineering. They did, however, acknowledge that nuclear energy could be weaponized by terrorists or nation states. Furthermore, as demonstrated by the Fukushima nuclear power plant meltdown caused by a tsunami in 2011, nuclear power plants are still vulnerable to accidents.
While the risks associated with implementing technologies, such as geoengineering, are largely unknown, we observed a potential risk related to governance. In the games where geoengineering was implemented, players discussed who had the authority to approve the use of this technology and what requirements should be in place before the technology can be used. Interestingly, geoengineering was one of the few examples that brought the players to engage in multilateral decision making in one of the games. There was, however, a lack of consensus and control surrounding geoengineering elsewhere. This lack of consensus and control over the use of technologies is a potential security risk. As we observed in the games, without guidance from the international community, nothing prevents a country, region, corporation, or individual from attempting to implement this technique. As climatological conditions worsen, these entities may take it upon themselves to implement this technique with or without approval. Then, it would be incumbent upon all the countries to maintain this geoengineering effort for fear of backsliding.
27

Conclusion
The four findings and risks highlighted in this article capture some of the big issues that could arise as a result of climate change. We saw interplay between nationalism, limited resources, the possibility of failing states, and the authority to act. The combination of four games and four scenario-planning discussion groups provided an opportunity to identify and discuss the risks that climate change poses to human security. The structure of the event gave participants a chance to discuss various circumstances and identify issues by hypothesizing in a structured environment. The experience and knowledge of the high-ranking participants from different countries was integral to the event and allowed us to explore the foremost climate-related risks. As a result, participants created a virtual world wracked by extreme weather, surging migrant groups, unclear nation agreements, and possible terrorist activity to help policy makers understand the consequences of various actions. Considering that global leaders are already dealing with these conditions piecemeal, the outcomes are plausible and useful for policy makers considering future action.
As the effects of climate change increase, some countries may begin to internalize and put forth nationalistic policies; however, countries that do not internalize may find themselves responsible for aiding larger regions around the globe. Eventually, there may be insufficient resources to support regions in need. Participants suggested that stretching resources too thin may result in an emergence of new government structures, resulting either from the failure of global arrangements or from the failure of the states themselves. Internal and external migration has the potential to change the way that countries operate, how their people view the world, and how their leaders respond to crises. The impact on a particular country or region's outlook toward the global commons, its neighbors, and its own people may have negative consequences for humanitarian aid, security, and the ability to mitigate and adapt to climate change.
In the future, limited resources-food, energy, and water-may force countries and regions to seek alternative pathways to meet their needs. Two such pathways are relying on global markets and assuming policies of internalization, both of which have underlying risks.
As the pressures from climate change increase, countries, regions, organi-
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to be continuously implemented, the implementing player had to roll every turn to see if there were any negative consequences, thus increasing the nation's probability to suffer risks. 21.
Given the United States' relationship with Japan and other East Asia countries, the U.S. player had military forces in East Asia as part of the starting conditions of the game. 22.
In the game, some of the countries and regions were in a state of constant unrest, which occurred when the players did not continually mitigate issues that arose. 23.
Group 4 Securicor (G4S), for example, is the largest security solutions provider in the world; it operates in more than 110 countries. "Key Facts and Figures," G4S, 1 June 2015, http://www.g4s.com/en/Media%20Centre/Key%20facts%20and%20figures/. 24.
As part of the game mechanics, when a migrant relocated to a given player's country, the country saw increased costs and unrest. 25.
As part of the game mechanics, if players did not mitigate the issue causing the unrest, the unrest would continue to grow and spread. Similarly, if the issue causing the unrest also caused people to migrate, additional migrants would be generated until the issue was resolved. 26.
Recall in Game 3, for example, the Southwest Asia player did not have sufficient food resources to meet their needs and therefore threatened to invade North Africa if they did not receive assistance. 27.
Assuming geoengineering is implemented through the use of stratospheric aerosols, it must be continuously maintained. There is the perceived risk that if these aerosols are not sustained, global temperatures could rebound or rise even higher.
